INTRODUCTION
Citation of this article: Bruns, H.A. (2018) . Grain sorghum (Sorghum bicolor L. Moench) fails to consistently respond to N-fertilizer when grown on a Tunica clay soil in the lower Mississippi River Valley, USA. Archives of Agriculture and Environmental Science, 3(2) Prior to harvest the mean heads ha -1 were determined by counting the grain baring heads of a 1 m length of row mid-way H. Arnold Bruns /Arch. Agr. Environ. Sci., 3(2): 157-162 (2018) -N increased by 26.0, 47.6 and 14.5% respectively with the addi- of N-fertilizer is required for every 153 kg ha -1 yield goal in grain (Stichler et al., 1997) . It is also recommend that N-fertilizer be applied within 20 d of emergence to avoid root pruning in the application process that will impede soil water and nutrient uptake by the plant. Nitrogen fertility recommendations for grain sorghum production in Mississippi are based mainly on previously mentioned information from Arkansas (Bond et al., 2015) . The effects of Nfertility on grain sorghum grown on the heavy textured clay soils of the lower Mississippi River Valley are limited. These soils are often relegated to produce soybean (Glycine max L. Merr.) and rice (Oryza sativa L.) while lighter textured soils such as clay loams, loams and sandy loams are usually reserved for cotton (Gossypium hitduyum L.) and corn (Zea mays L.) production. This experiment was conducted to determine the effects of varying N-fertility rates on the yield and yield components of several grain sorghum hybrids grown on a Tunic clay soil that is common to the Mississippi Delta and similar in physical and chemical properties to other clay soils in humid subtropical river deltas. Master (Juniper Systems, Logan, UT) weigh system. All grain yields were later adjusted to a 110 g kg -1 moisture level before data analysis.
MATERIALS AND METHODS
Data were analyzed using the PROC MIXED procedure of the Statistical Analysis System 9.4 (SAS Institute, Cary, NC). Means separation was performed using lsd 0.05 . The analyses of variance are presented in Table 2 .
RESULTS AND DISCUSSION
Large differences in rainfall between the two growing seasons were recorded during this experiment (444.5 mm for 2014 vs. 136.1 mm + 76.2 mm irrigations in 2015) ( Table 1 ). In this study added N-fertilizer had no effect on grain yield of among hybrids across all levels of applied N-fertilizer in 2014, the year in which no supplemental irrigations were applied ( Table 3 ). During that year there were five periods of heavy rain that caused water logging of soil for extended periods of several days (28 May to 3 June; 7 to12 June; 24 to 29 June; and 15 to 21 July. All of these rain events were observed to have left water standing in the furrows for > 24 hrs. During June the soil was saturated and/or waterlogged most of the month resulting in anaerobic conditions within the root zone. There is strong likelihood that the applied N fertilizer in 2014 was prematurely lost through de-nitrification and became unavailable during reproductive growth thus having little impact on grain yield (Schwenke et al., 2014) . Grain yields in this experiment were generally sub-standard compared to variety trials from surrounding states (Bond et al., 2015; Fromme, 2015) . However, in 2015 at 224.0 kg N ha -1 yields were similar to those previously reported for a study conducted at the same location and receiving the same amount of N fertilizer (Bruns, 2015) (Table 3 (Table 6 ).
Mean seed yield per head in 2014 was greater for the 0.0 kg N ha -1 treatment than for either of the two N-fertilized treatments (Table 7) . The increased heads m -2 of the fertilized treatments of 2014 combined with the lack of greater grain yields for those treatments that year, over the 0,0 kg N ha -1 plots, would lead one to expect less grain yield per head for the fertilized plots. No differences seed yield head 1 were observed among N-fertility treatments in 2015. However, both N-fertilized treatments did produce more grain in 2015 than their comparable treatments in 2014. Seed yield per head among hybrids across the two growing seasons showed no consistency with one or more hybrids being either inferior or superior in yield per head (Table 8) . Data from this study along with the previously reported experiment (Bruns, 2015) does point to a need of applying at least 224.0 kg. N ha -1 supplemental fertilizer, especially if the crop is to be irrigated.
These findings are similar to those reported by Roy and Wright (1973) and Mahama et al. (2014) . Table 1 . Precipitation and irrigation events during the growing seasons at a grain sorghum hybrid x N-fertility treatments experiment conducted near Elizabeth, MS in 2014 (MSUES, 2018 
Conclusion
The results of this investigation concluded that the sub-standard yields of sorghum observed in most of this experiment though do suggest that soils such a Tunica or others with high clay content in an alluvial river delta may not be as well suited to grain sorghum production as more friable soils with better drainage.
A study similar to this on an alluvial soil with less clay would be in order to better determine the effects of N-fertilization on grain sorghum production in a humid sub-tropical environment such as the Mississippi River Delta.
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